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How  to  Handle  Frozen  Fish. 


Fnizi'ii  fisli  lire  certiiiii  to  be  oiio  of  tlir  grcut  fnoil  <'oiiuiioilif  ic-  ,>f  the 
future.  There  hns  long  existed  a  prejudice  in  the  mind  of  tlio  pulilic 
HRainut  frozen  fish,  but  this  prejudice  baa  no  just  basis,  ml  tisli  ns  wrll 
as  other  cold  storage  commodities  arc  becoming  recognized  as  prac- 
tically as  good  for  the  table  as  are  frc"'-  fish.  .  In  countries  like  Kngland 
frozen  fish  were  almost  unknown  until  very  ro'-itly.  Since  the  war 
began  there  has  been  a  vast  change,  and  in  the  great  fish  ni.irkets  of 
Britain  frozen  fish  are  now  figuring,  and  will  figure  on  an  enormous 
scale  in  future  years,  while  in  Canada,  the  Tnitj-d  States  and  other 
countries,  the  demand  for  frozen  fisli.  wliich  bus  been  very  L'iciit  mi  tlic 
past,  will  be  enornion.-ly  iniTcasi^l. 

How  can  frozen  fish  be  supplied  to  flie  public-  in  llic  U'-t  possible  < - 

dition?  There  is  no  doubt  that  frozen  fi>h  have  often  been  badly  biir.dbd 
by  fishermen  and  fish  merchants,  by  express  and  freight  employees,  and 
even  by  retail  dealers  who  have  done  many  things  which  injured  tlic 
frozen  fish  and  spoiled  the  product.  In  the  home  the  cook  has  usually 
not  known  how  to  bundle  frozen  fish,  and  frwiuentiy  spoiled  it  before  it 
reached  the  table.  All  this  can  be  put  right,  and  everything  which  spoils 
frozen  fish  must  bo  avoid.'d  in  the  future,  for  it  has  been  proved  that 
refrigeration  preserves  all  the  best  qualities  present  in  fresh  fish,  and 
affords  many  advantages  in  presei  ation  and  in  shipping  which  are  iidt 
possessed  by  fresh  fish.  Frozen  fish  are  superior  to  salted  or  cjired  or 
smoked  fish,  excellent  as  these  are  for  food.  Two  eminent  scientists 
recently  stated  that  they  could  not  tell  which  were  fresh  iuul  which 
were  frozen  fish,  when  both  were  cooked  and  placed  on  the  table  at  the 
same  time  qs  a  test.  In  taste  and  texture  of  the  flesh  they  were  declared 
hardly  distinguTshable  from  eacli  other. 

What  are  the  essential  (iinditioiis  whii-h  the  fisherman  should  oliserve 
and  which  the  shipper  and  the  retailer  should  bear  in  mind  when  hand- 
ling frozen  fish  ? 
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(1)  Handle  fish  as  carefully  ai*  powible.  If  bruised,  ganhed  or 
trampled  on,  their  best  »illitig  and  fond  qualities  are  destroyed. 

(2)  Avoid  piling  the  fi«h  in  such  inaases  that  thev  crush  each  other 
out  of  shape.    App«-Rranre  and  flavour  are  lost  by  heavy  pressure. 

(3)  Fish  should  be  cleaned,  washed  to  remove  the  blood,  and  packed 
in  cracked  or  crushed  ice,  so  as  to  keep  them  iti  the  best  i-oiidition. 
Outtcd  fish  packed  immediately  in  crushed  ice  keep  hotter  than  ungut'^  1 
fish. 

(4)  On  bringing  the  fi^h  ashoro,  they  should  be  placed  in  cold 
conditions,  crushed  ico  being  iisotl;  or  transferred  in  quantities  to  large 
central  freezers,  where  rail  shipments  can  be  made  up.  Fish  change 
and  lose  quality  immediately  nfter  death,  and  they  are  best  if  placed  at 
once  in  cold  condition.*.  In  36  to  48  hours,  unless  placed  in  cold 
storage,  decomposition  Is  apparent  especially  in  the  region  of  the 
intestines. 

(5)  The  cold  conditions  should  be  kept  uniform,  for  if  the  tem- 
perature rises  or  the  fish  are  allowo<l  to  thaw,  they  spoil  more  quirkly 
than  if  never  frozen  at  all.  ]\mt  and  rise  in  temperature  are  much  to 
bo  feartid. 

Three  mt.v  important  points  must  never  bo  forgotten  by  the  fisher- 
men a  -d  by  others  handling  frozen  fish.  First:  freezin*,  does  not  make 
a  fresh  fish  out  of  a  bad  fish.  Fish  must  be  fresh  and  in  the  best  con- 
dition on  being  subjected  to  refrigeration,  and  all  their  food  qualities 
must  be  preserved  without  any  sorions  change.  Second:  fish  should 
not  be  thawed  out  and  refrozen,  as  deterioration  ar  d  loss  of  quality 
results.  Once  frozen  they  must  be  kept  at  the  same  low  temperature 
UTitil  used  for  food.  Third :  Rapidity  of  decay  after  removal  from  ice 
is  in  proportion  to  t,  Minib.T  of  hours  elapsing  before  icin«  the  freshly- 
caught  fish. 

The  methods  of  freezing  fish  may  be  classified  as,  fi'-'  the  dry 
method,  that  is  freezing  in  the  cold  air  or  in  a  refrigerator,  .  eoond, 

the  wet  method,  which  is  freezing  in  brine  at  a  very  low  ti-.,,,erature. 

Fish  when  frozen  by  the  first  method  are  best  if  the  blood  and 
mucus  are  removed,  u.sually  gutted,  and  placed  in  ernshcd  ice,  and 
carried  from  the  boat  to  the  (luick  freezer,  and  placed  in  trays  or  on 
raek.«  dose  to  the  refrigeration  pipes  rt  a  temperature  much  below 
freezing.*  In  twelve  to  fourteen  hours  the  fish  are  usually  frozen  solid. 
•The  "sharp  freezer"  is  often  5'  to  18°  below  zero  F.  ~~ 
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The  fi.sl,  may  U  rpmovt"d  nnd  k.  |.t  in  col.l  gtoroRe  for  niHiiy  month* 
at  a  t«nperat»ro  of  7'  t,.   10"  F..  that  i<,  2.'."  to  22»  hrlow  trooring. 

"  Too  often."  «•  an  .n.in.nt  Tnifd  State»  export  o„  fish  refriRPra- 
♦.on  reports,  "fr.rzing  H.h  hu.  meant  gaving  thee  whi..h  wrre  alroady 
dfterioratinK.  Fr,  ■  -ng  n.nnot  improve  fish,  hut  summor-onuKht  are 
usually  b..tt..r  frozen,  unl-*.  markete.1  imrn,.,!iat..ly  in  a  lulM  condi- 
tion. an.I.  ,f  frozen.  ,l.„n  .lofrioration  ,luo  to  hrnt  i.  prevented 

A  br.ne  freezer  may  be  of  small  capacity  and  enrriod  on  t.u,  fi,hin«- 
boa t.  a.  haa  been  done  u.  Norway,  or  a  freezer  of  lar^o  capa.-ity  at  some 
central  ponuconvenient  for  receiving  the  catehe..  «""  "7  »»  "ome 

The  «mall   brine   freezer  consists   of   a 
wooden   tub  (set;  fijrnre  of  the  apparatus  in 
longitudinal  and  in  cross  sections)  capable  of 
holding  ulx.nt  forty  cod  of  average  size.     In 
the  centre  is  fixe.!  a  oylin<lrical  vessel  of  iron, 
ojien  at  the  top  and  covered  with  wire  netting 
y     ut  the  bottom,  and  in  the  centre  a  screw  pro- 
peller is  placed  near  the  bottom  of  the  tnh  and 
|«r..vi.|,^|  with  ,1  hiiii,!!..  „t  til,-  upper  .nd  of  ,i 
IHriHt.diciilar  axle.     The  tub   is   filled   two- 
thirds    with    a    strong    brine    solution,    and 
•rushed  ice  is  placed  in  the  iron  cylinder  and 
ill  the  tub.    Th.^  axle  is  mp.de  to  revolve  and 
tlic  brine  drawn  (.o*n  into  the  ice-filled  cylin- 
der. Mild  the  water  circulatii,»;  fieeome  inten- 
>el,v  eold  in  a  short  time  (15  minutes).    It  is 
necessary  to  put  more  ice  'to  lU  cylinder  as 
it  melts,  to  keep  the  temprratur.-  .^own     The 
fi-^li   are  suspended    in   tht»  .=  i      .•  *rniii 
e.vlinder.  when  the  temperafu  -e  reach> 
.'iii<!  should  not  be  placed  too  einielv 
they  do  not  frcv^ze  massed  together  *    T^ 
the  temperature  oven,  salt  and 
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be 


pl.'ieed  in  the  inner  ves-^el.  as  the  !. 


rises,  and  the  propeller  must  be  worked  continuously,  if  many  ft 
the  tub.  Tf  the  tub  is  only  partially  filled  with  fish,  it  can  be  ^t. 
a  while 


tOalvaniied  wire  baskets  are  convenient  and  effective  for  holding  the  ! 
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A  Kimilar  fortn  of  miiRll  hriiie-frewipr  o«n  b«  uted  wh<>r«  ammonia- 
freezing  «car  ig  available,  and  a  ooil  of  pipet  carried  into  tha  tub  to 
reduce  the  ten.|vrature  '"itead  of  the  cruder  iron  cylinder  with  crushed 
i<-e  and  salt  jimi  d.<«criU.d. 

Brine  freezer*  of  large  capacity  can  be  eittablithed  in  the  form  of 
iron-lined  tankg  with  a  coil  of  piixw  comiected  with  an  expansion 
rmmonia  re'rigcrution  machine. 

It  has  been  found  that  wli.Teas  murkctable  fiih,  luch  as  salmon,  cod, 
etc.,  are  thoroughly  frozen  by  the  usual  cold-air  refrigeration  in  thirty- 
six  hours  to  'orty-eight  h.ur8,  such  Mi  are  frozen  "erfectly  by  the 
brin,e  method  in  about  one  and  one-half  hours,  and  halibut  and  large 
cod  in  about  three  hour*.  The  time  occupied  for  proper  freezing  Tariea 
with  the  size  and  shape  of  fish,  the  kind  of  fish,  the  thickness  of  fish, 
«tc.  About  a  ton  of  fish  per  day  can  lie  frozen  in  a  brine  refrigeration 
tank,  costing  about  $100,  and  the  oont  of  salt  and  i<*  would  not  bo  more 
than  $2  or  <.*]. 

Tests  which  have  been  made  with  the  brine  method  have  prov.id 
that:— 

(1)  Freezing  is  accompliahed  with  great  rapi<«ity,  one-fifteenth  or 
one-twentieth  the  time  occupi^  by  older  methods. 

(2)  The  best  edible  qualities  arc  Retained. 

(3)  There  is  practically  no  shrinkage,  thus  retaining  the  attract- 
ive appearance  of  fresh  fish. 

(4)  The  natural  colour  of  the  fish  remains. 

(5)  The  fish  is  frozen  solid  as  if  penetrated  by  glare  ice. 

(C)  The  flesh  (muffles)  and  organs  are  not  disturbed  and  the  curd 
and  8u;-id  matters  are  retained. 

(7)  If  the  fish  are  wrapped  in  non-conducting  paper  (preferably 
parchment  paper)  there  in  no  deterioration  for  seven  or  eight  days, 
when  removetl  from  cold  storage;  but  for  shipping  purposes,  powdered 
cork  is  an  effective  packing  between  the  wrapped  fish. 

With  proper  care  and  an  observance  of  the  conditions  mentioned 
above,  frozen  fish  will  reach  the  consumer  in  the  best  possible  condi- 
tion. T'  'Hp  r>!irK-ets  can  be  sujiplied  with  frozen  fish  in  an  attractive 
condition,  the  demand  will  not  only  immediately  increase  and  the  preju- 
dice ataii  '  frozen  fi.sh  be  removed,  but  there  is  no  doubt  that  it  will 
tend  to  largely  do  away  with  the  demund  for  unfrozen  fresh  fish  in 
localities  distant  from  the  fishing  grninids,  which  demand  it  is  often  difli- 
cult  to  supply. 
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I.  Cold  l're*erieit  Food  I'rodurtt.— That  lolj  pn-vont*  putrefac- 
tion and  prevents  fre«h  tinh  anil  utiier  iwriahable  produoto  from  decay, 
18  recoKuized  by  everybody.  Tbn  careful  houi^wifo  always  keeps  her 
milk,  but:er,  poultry,  e»-  n  a  cool  place,  or  in  a  kitcli.n  refrigerator. 
Kflicicnt  cold-storagp  >  U  articles  of  food  to  be  kept  for  long 
periods,   and    within  a    limits,   tV^f    i»   no   t*!<sential   change   or 

deterioration. 

ir.  Naturi-'n  Wonderful  Ktfriyeration. — Tlie  nio.sv  extraordinary 
instanci'  of  prcttcrvutiun  by  cold  '■torago  is  tliat  discovered  ii.  eastern 
Siberia,  1.5  or  10  years  ago,  by  Dr.  O.  F.  Ilerz  oi  Petrograd,  namely, 
a  huge  frozen  mammoth  elephant.  This  monstrous  bair>  'lephant,  or 
mammoth,  has  been  extinct  for  many  thousands  of  year  but  a  speci- 
men wtts  found  at  the  bottom  of  a  hill  on  the  Berosofka  riv^r,  and  had 
evidently  been  killed  by  falling  over  a  cliff.  It  became  imbedded  in 
ice,  whci-e  it  had  remained  for  over  2,000  years.  Dr.  Her*  and  his  staff 
excavated  the  monster  out  of  its  bed  of  ice.  They  found  it  in  a  lying 
posture,  with  its  feet  l^nt  beneath  it,  and  its  neck  broken.  There  was 
grass,  in  -ts  mouth  and  stomach,  undigested,  and  the  flesh  had  been 
.  -ese- 7pd  ii  such  a  fresh  state  that  a  {xirtion  of  the  animal's  trunk  and 
.mall  piece  o*  the  bock,  exixised  during  summer  thaws,  hod  been 
en  by  wolves.  The  skin  covered  with  thick  brown  hair,  and  the  huge 
body,  were  excellently  preserved.  It  was  a  case  of  refrigeration  on  a 
wonderful  scale  by  "  Mother  Nature  ".  Similar  cases  of  fresh  portions 
of  mammoth  preserved  in  ice  sheets  were  discovered  in  the  Klondike 
region  of  Canada  by  gold-miners.  If  Nature  preserves  such  hiige 
animals  in  a  fresh  condition  for  twenty  centuries,  it  is  surely  not  diffi- 
cult for  modem  ingenuity  to  devise  schemes  for  perfect  preaemttion 
in  cold  storage. 

III.  'dvantapfs  in  Freezing  Fith. — Food  preservation  has  now 
become  so  perfected  that  the  world's  markets  in  the  future  will  depend 


U.ore  and  ^oro  on  meat.,  fruits,  etc.,  kept  in  cold  storage.     The  cold 
storage  of  fish  has  accomplished  four  advantages:— 

and  frozen  u.  the  n.onths  of  excessive  abundance.       Cold  rtor^e  of 

vatarr*^  :   "f '"   '"   ^''^  '"''^'*''-  "'''•^^  "'-y«   ■"-!-«  l-«  of 
valuable  food  for  the  people. 

(2)  It  enables  large  shipments  to  bo  made  to  inland  cities  and 
populous  areas  loeatc.l  auxv  fron.  the  waters  where  the  fish  ar.  cap- 
tured  n,  plenty,  and  cheaply.  The  east  can  *njoy  western  fish,  and  the 
w^t  can  enjoy  ea.stcrn  fish,  while  the  great  interior  lakes  can  supply 
both,  and  thus  there  can  be  interchange  of  fish  products  all  over  th« 
country. 

(3)  It  ensures  fish  of  good  quality,  having  all  the  excellencies  of 
the  fresh  product  for  the  table.  Fish  deteriorate,  lose  flavour,  appear- 
a.,ce  and  we.ght.  the  longer  they  are  kept  after  capture,  but  if  frLn. 

coSit'ns.  '""'   '""''■*'■"  '"■■   """^  """""^   "'"^-  P-P" 

(4)  It  enables  the  wholesale  and  retail  fish  merchants  to  supply  the 
pubhc  at  lower  average  prices  than  would  bo  otherwise  possible;  the 
chief  supplies  of  fish  being  frozen  in  times  of  abundance  and  cheapness. 

IV.  Condition,  for  Successful  Freezing.-U  efficient  freezing 
ine  hods  are  adopted,  neither  flavour  nor  appearance  are  lost,  and  the 
best  frozen  fish  result,  if  the  three  following  conditions  are  observed:- 

(1)  The  fish  must  be  frozen  in  fresh,  prime  condition,  as  soon  as 
possible  after  capture.  If  decay  has  begun,  freezing  will  not  make  them 
fresh  fish. 

(2)  The  fish  must  not  be  exposed  to  the  sun  or  to  heat,  or  bo 
knocked  about  and  bruised.  They  should  be  handled  as  little  as  pos- 
sible.  and  with  care. 

(3)  Fish  once  frozen  n.ust  not  be  allowed  to  thaw,  or  subjected  to 
a  nse  .n  temperature,  as  that  spoils  and  changes  t  eir  quali«y. 

y.  Speed  and  Care  Necessary  Before  Freezing.-Fhh  freezers  are' 
best  located  as  near  the  fishing  grounds  as  possible,  and  the  fish  should 
be  frozen  within  tliree  or  four  hours  after  capture,  otherwise  the  fisher- 
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men  should  use  broken  ice  plentifully,  cover  them  over  from  the  sun's 
heat  by  canvas  sails,  and  keep  them  as  cold  as  possible,  and  unexposed, 
until  tiiey  reach  the  freezers. 

yi.  Four  Stayvs  in  Fish  Freezin/j.-d)  All  blood,  dirt  and  slime 
on  the  outside  of  the  ti.h  should  bo  washed  off.  and  they  should  be 
gutted,  ,f  large  fi.h;  but  snudlcr  fish  may  be  frozen  in  "the  round" 
Indeed,  some  markets  desire  fish  not  gutted  and  in  "  the  round." 

(2)  The  fish  after  washing  arc  placed  on  metal  slicets,  or  thin 
boards,  or  on  trays,  and  brought  into  direct  contact  with  the  refrigera- 
tion pipes  in  the  "Sham  Freezer."  Air  circulates  in  this  chamber  at 
a  temperature  of  5=  or  18°  below  zero  F.  (-20"  to  -27°  C),  the  pipes 
forming  a  successive  series  of  shelves  one  above  the  other.'  After  12 
to  30  hours,  the  fish  can  be  removed.  A  little  cold  water  poured  on  the 
outside  will  detach  them. 

(3)  They  are  now  taken  to  the  glazing  room,  where  there  is  a  tem- 
p..rature  of  20°  to  25°  F.  (-^.6°  to  -3.8»  O.)  and  the  single  fish,  or  blocks 
of  hsh,  are  submerged  in  clean  cold  water  just  about  32°F.  so  that  they 
become  enclosed  in  a  coat  of  ice  like  glistening  varnish.  This  glaze 
presenes  tho  aroma  and  flavour  of  the  fish,  which  are  otherwise  lost 
probably  owing  to  oxidation  of  the  fatty  elements  in  the  fish,  (ilazing 
IS  repeated  usually  three  or  four  times  until  the  coat  of  ice  is  thick 
enough  to  prevent  arty  deterioration. 

(4)  The  glazed  fish  are  plaee<l  on  the  floor,  or  in  boxes  with  paper 
lining,  or  on  the  shelves  of  the  cold  storage  rooms,  where  the  tempera- 
ture ranges  from  0°  to  10^  F  (-17-7°  to  -12-2  C).  Some  prefer  a  lower 
temperature,  say  5°  below  zero  F.  Boxed  fish,  with  paper  lining,  keep 
3.  4  and  5  months  without  loss  of  quality.  Large  fish  require  to  be 
Wfiipped  ill  a  separate  sh.^ct  of  pni)er,  vegetable  parchment  being  the  best. 
The  temperature  should  be  tested  by  iiolding  the  thermometer  near  the 
ceiling  of  the  cold  storage  chamber,  as  warm  air  rises.  All  doors  must 
be  kept  close.1  as  niii.-h  as  i),.ssiblc.  so  that  warm  air  is  not  admitted 
from  the  outaidc. 

\ni.  Re-glat:ii!/.—\^  ice  evaporates  even  at  freezing  temperature, 
the  glaze  becomes  tiiinner,  and,  in  three  to  five  months,  fish  in  cold 
storage  require  to  bo  re-glazed  by  pouring  upon  them  a  spray  of  clean 
water,  which  forms  a  thin  coating  of  ice. 


VIII    other  Refrigeration  Meikods.-There  are  many  other  meth 

for!    t  f^^^"P"''^''  ^"•''"-J  ««^  Method,  but  these  have  not  been 
-ry  wdely  adopted,  and  aro  dealt  with  in  another  Bulletin  of  th^s  serIL 

IX.  Marketing  Frozen  Fi^h.-Trozen  fish  should  be  sold  within  a 
few  months  after  freezing;  indeed,  before  the  fresh  fish  sull! 

food  refrigeration   (Professor  Armaso  (JAtTH.KR)   declares  '' thTf    ^ 
preserved  by  refrigeration  i.  in  every  way  as  nutritio:  afwhen      e^^- 

M.  r/HtL  ^r  "'"^"  '-''^'  '^' '-  ----- -p^r  to 

XI.  Handling    FUh    After   Cold-Storaye.-Fish    should    roach    the 
consumer  after  being  taken  from  cold  storage  with  all  snee^    !„/  V 
possible,  before  the  iee-g.a.e  has  altered  or  disappeared     xTe  e'o.sum: 
after  rec-e-vng  a   package  of  frozen  fish  from  the  retail  store     hodd 
defrost  U  an     cook  it  as  soon  as  possible,  placing  the  frozen  Lhn 
oered  vessel  or  .n  a  cold  outhouse,  or  kitchen  refrigerator.     It  wi, 
thaw  out  and  reta.n  its  food  and  table  qualities.    It  need  not  ho  LT!a 
.n  water,  cold  or  warm,  for  some  excellent  qualities  are  aw        ostwht^ 
h>h  are  soaked  ■„  water.     It  is  not  necessary  to  defrost  froln  «7 
.•old  water;  but  if  this  be  done,  remove  it  from  the      !  '" 

.1.0  frost  is  out.  and  ne^-er  u.se  ;armrat  r  hoTv     e       ".r  7"  "  "" 
will  lose  its  firmness  and  excellence  o    fl Lu  °"  ^''"  '^"^  "'  '* 
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